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FIG.2 



it**}*i:*^T, ffim-k)]/n-x/vi>y&mm\s. ms 5~i 5 otoii 

2~5©p HTffllb, -fe;i/D— x/t;l/7 p 4 j w^\^-fe>'>n >Bfe*©4>fc< 

SLfc/wySftligU p c -»tbT^Ufc-€-oe'fiaEiS£teffilRj*2«fct)/jN$ 

6. il^O. 1-5 0%©n>~>X7=->^-TfT 5, «*q|llcBBtt©^rft 

o 

7. $ftg<&2. 5 ~ 4 (D p H{jlTff 5, fSjfcE 1 KiHttO^fe. 

8. •fe;Un-XAVl/ycDpH^4i^X«^TO^ = l;oT^-r^, fjtJfcJl 1 ~ 

5 ©^fn*» i mzMWL^m. 
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3 V -/ 

*%w\z. m^<Dmm 1 \z&&±.)vu—7.rt)vzf*9m.~rz>Jomzm'tz> 0 

z£r$mmm<Dmjj<DWiM\z£z>b(D~c$>z>. TLm^miz^^x^-r^^izit 
^^^n-5o ^\ZTk&m^oBw\z-o^T\z. -mti&mit'tcDJi^tsiAMm 

m&%k^mzmmRz$-Mikmm*m^ttm<Dmz, i&m&m^tzwm\z 
om&xmfimmznTgfco mriu. mm, •f/>%.tfmmtwz\tL6 

<fttDtiT&K), z\nzummizmmmm\zMm?z>»sim&&z>o £<m^t> 

rz, -mit^m&izx^xm^n^m^m^m\t^-v^K), mmrnvm 
&mmm (kg/adt) xmm\m*m^rzm&£>pu< L^mm^u&x 

-tL)vn-xn)V7<DM&*, mm. mmitmxu^rvxD^^tjimBmit^ 
m\zm^xfttz-otcm&. m&moifc£&&m<Dmw&vg 
&m\z\z-?yi3>, mRzsm^^n, ^ri^\t/^)iy<D&mzmmummKm 

&m<Dm&&m<Dm\z. /tjiy&m. M^mmxmmm-r^j:vti.^D^x 
&m<n\&^*n o z\£*m$*t<nx^z>. te&zntcF im^mm? 6 1 3 4 ( 

CA 1206704) \Z\Z, MmW*'Pfc< tt>5 0t, ^Ktt6 0~8 



^x^-;KLachenal)D. -€-©ftfi, 1 9 8 2^Tapp i/^gfii^i, ^ 

mm, m 4 5i~^i sin z.<D&5\z. m&w&mtemmikmmmmv%-e 

(O tt v r\—> fffi £<TF $ Z> (O \Z$i b , ttfflagtNT? y /\°~fffi (D i£T $ 

nrv>&v> 0 xffltF i 7 6i 34i;n mmmzmmwizi o ot©MTfc 

EP#f^fcHM5 1 1 6 9 5T?«, A-f *><D «fc 5 ^ji^ 

£*ibCD&jg<z)-^#fc^MTi&£$n£frbT&£o ioxickntf 

. ijfflltll0-9 5t, ife$f^b<H4O~8Ot0S«-e, 1~6> Mfe 

fflv^di^cfco-^mwfdfT e> •to.fc^^— o©^*«s e 

#1^5 0 1 6 5 1 fcffittSnTfctK -€-tl«HUjil!cDE P 5 1 1 6 9 5£^;«<7) 



W-em&VrzKJVZf<DMMW<s:&mztSir>T^2> a 

it¥mnx\zikf£tVT^)i7m&\zmmfczzmtmmiz&^T&&Tzrzib<D 
3-<ffiis^ffij&&Mf&-?z>z\}i\z$>z> a miz^mmcosmu, wz.it. wtmx.zt 

t^n-xA;^tt4- o - a - d - p n >m 

zsmm<Dj:^fj:Mm^mzKmr^mBm^mm^mm-r^z\tf)m^tix 

Vi* C^y^x^h (BucherO^cDffil, HI 3 0 U -fe;i/P— X<fc£4ft&tf/f;i' 
yKlOHTOHM'NWSfe^ hy^sIv/PA, 1 9 9 4^8fl28H~31B) ] 

znrzmmR&mmt*m<Dffimiz&w&*Kzz\ titter, fc-tr&s, -ene 
±\zmmvfcz\tizm~3^T, &*<Dmmzm&\zMmvT±)vu-xrt)i,7 



4 * 
' * * 

6 V -/ 

wmm*mfr\z.WLmzm®\s, mm\z\%. pH^2^5i:^b, ic^ 
<D&?\z-m^WL&*®imTz>z\£\t, y &m<DWtmM-i?te®m-£nT^fzo 

SSPBtt* j»^?© <fc 5 fe ©TBlJffli fcftliftLfc: tttlfcf ft 6ft^T?»55. Z. CD 

(WLit, F I 7 6 1 3 4) 



7 V-y 

mz, X»T©^TttS<T!Sffl (011*. tf, 2~3B#^T8 5t) 
* HI MT 5 9§* ffi b d 4: V ft Wtlttfr £> tz ^ . Htl 6 © ± 1? 

#n«-»©flttU^>'fkfc«fcO*U<, gp-*3 2 4<fcD{£<, $?*L<fcil 4«fc 
0<£<«TSii:T&£ft5tf, A;i/7c£5il^#te£lHb£it£;r <hft<, :©± 

•T-S^m^fj:^. C-xA;->X(Devenyns) J . -tCDffi, 1 9 9 4^T a p p i A 
;p:7»ft£«, ^fflBfe, sB3 8 1 3 8 81 ; ^tt-K (Bouchard) J . * 

(Dm, 1 9 9 4*£rt)V7U&mU£;m. W,Z 3I~^3 9JO . #fgBJcD 



€ » 

* • 

8 V-y 

>^l^tf, mm (ECF) Xtei£*Ht^St (TCF) &m^Z>Z.£t£< 

■£HZ>Z\£tfx*%Z> B p c -|£<iLT^b£&£^cDj£jj£(brightness re 

version) # 2 «fc 0 /Jn£ it, Z. (DjjmxMBtS tlft /W7\zmMmfc ZtX 

^BOpH (jfcS!Wfctt2~5©ieH©pH) T*©#aET*t?-ir;pn— x/w:/ 
HI (2. 5-3. 5) tt, #fg*N;:2*bjf?Sb<, **>i«V>pH« (3-4) 

«j£3l1£N~Mb$?Sbv>. 

(Xtt) @^moJ;5^:#^m-5:X^^^^L(slush)A 0 ;W^O^5?)<DpH{I^ 
«*-^l3^C)fc&C!lim^(formiate)OJ;^^m^T^ne>om^a«bT 
9 0-110° Ffc«H$-r*©?&W*bVi. t>bM£;Maffi^W?&e>tf 
fgTS^o 5 fCM^Ktel 0 0- 1 3 0 t COjaST2 00-500kPa© 

«asoi^^«pHffi, mm. Rumm^ti^mmz^xmtT^o ^mtn 

it, £<Dnm^±iz^*iLyvu>MZ^£Vfc^f)^zbikft-tz>o ~m\zMW 

mmte'>t£< <ht> t #\ t = 0. 5 e x p (10517/ (T+273)-24h C t = 0 . 5e 



9 V -/ 



(10517/(T+273)-24] T 00 ttBfe&SOfi&T**. D 

— — #Hlfcfc:oV>Ttt, S*SI^Kttt= (1/k) In (co 
/c) , (5£*, ctt^4Hr>#n cottiUOlS«T*5 
) Tfe^ut^^tlt^S. 7U-OX<Di£,RZtt = (1/k) In (c 0 / 
c) BLtfSttft&S (fll*.^ TO^JfiW8) £/BV> J; 0> t = 0. 5e 

x p (10517/ (T+273)-24)©TW#£.:nfc. -J&K, t 1*5^1 0^IBT»5. 

W^aNFHttl. 5~6B#IKlTaD, 9 5tTttD5 0^P,5P#FI> 100 
"CTttDO. 5~4 5^pWT**. UPJEETTtt, #I*J£, 1 2 0 ~ 1 3 0 TC<Z)2& 

^w^m^wu s\*-t>*yu>m(Dm&. mm^nx^u^Mf^-r^/^jv^iz 
«astt«Easrt?s ^Ta^Ms <t u Ttrft o t *> «fc < > x « a* >v fii <t l 

<b%tftz^)l7$:7k^^X : 7 v is zl U XfSWiZ.kZmMWVO^OTs? y is a. 
<DU >'>Xf>'>- (consistency) itlfoO . 1~5 0%> L < 1 ~ 2 0 
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mm r«j&&j tit. ttzm&m{b¥ton*mfc*bvv&RT*7M4ki- 
# v n-mm 2 o ©{ick o fg< fgT-r * mmmmm^mmt & z. t 

o &MM&mzte. Mz-it. mm/^y^M^ ( + AQ) , EMCC (g»3«ig 
MM) , nyf-WM. X— A— A* (Super-Batch) /Oi, MCC/Oz, R 
tfgJK&5£/02**£*n*. ffe* (Donate J; titef, ^-rz>^n>^«, Mf2 

0. *58Wt«kSHIJ!il«, ^-fe>^o>B?oift 

^HfrMs?rfT-5o^^$?^bvi. &-tf&£, ztDjfm-vim&mikmyonomm 

»M5&*aigll8Xig®0i.|*agtf -5 : 
A-O-Z-P 
AQ-O- Z - P 
A-O-ZQ-P 
A-O-Pn 
AQ-O-Pn 
O-A- Z - P 



ii v-y 



O- AQ- Z - P 
O- A- Z Q- P 
O-A- P n 

O-AQ- P„ 

O-A-D-E-D 

O-AD-E-D 

A-O-D-E-D 

O-A-X-Pn 

o=mmmw 
p=iiitt®i 

Q=mimmw (aqu mitmzMmwTmtovrcztzM&'fz) 
D==.mtm.mmw (adh iKWtaiiiPtwwir^u^A^fcct**!* 

wssapg) ot&fcfr^ -*v>m* (xtt) ifl»o^**i>^<-r-5«fc5fc-rs 
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lili^O-A-D-E-DOi^ I SOfiM8 8%T30~40 
LT^£. ^^A^l/^^e-ett, Mtl.^tlOM'>ttl 0-2 OXfcfc 

«fiE'T*J: , 5^0^T?ff 5©*«ffSL^. ^ir>^n>K (HexA) tdcfc 

/HexA) ;its#itCAn*^i:fc«fcoaift«j^»J)£'r*c:t*«-e#*. A 

SlWteteU ifiOli5|5tt/^yi t^feD 1~3 kgCD0 3 T*-5. Sfe^ffi*C 
* S © IS© ©Stf«4> b , ^oTSfit^f < & 5 if 5 
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<DA)l?(Dffi.&%:9 0- 1 3 0V\Z±^-L, ^OMT^ft < t h 5 frmmn U 

3g£> S^«<h^-&i-^>^lx- hf^i^AnTff^oTfcJ:^. EDTA&tfD 
TP A*. Cin^(D^l/-h^^JcD^J<tLT#^S^i:^#^ 0 — ^{c^l/— 

§^ttBfJ^ll<D-o©i}#giJ?5:S^T«, ^M^il 1 0 \z$2m.TZ>£?\z, *I/-Mfc 

z<D\zmvfc&&mm*/^)i>~? : £mT&irz>z\ttfx%z>o 

*mW&W(DmM*mMM\z£r)MT\zmM\ztm-?z> 0 

>mmmn7kttMmm\ztt?%m&m(D&w*M^vrc¥77x&z> a mmxm 
ztifz&u, 2t*nmm2 \z^mt^\z^tiwmm^u\zm^\yx^^ a 
^2isi«, pH3. 5 <Dmxwmvtct!nm^mw^)Vf\z-D^x. so~i 

hith w-z>Mmx<Dm&mmte-mm<t<zz>x$>?>?. z^ciofftid 
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it m m (d mi&m * mm b t v ^ „ 
mm&mz/viyotiy^— m^mms can-c i : 7 7\z^x^.m^ 

tlT^oO, ffi^S¥SCAN-CM 15 : 8 8 fifi^te^ipSCA 
N-C 11:7 5(:toT^$nt^l) t G£«i£i|tolWp5]te> ^j3P^S ( 

2 4B#f!S> 10 5*0 &C£oT$J5t$*aT^£ 0 p c (DSSJH^ C ff 

^J£#»J1 

fZmffifr ZfrMZnTc 4 - O - *7-)VSf )VP U >$-3rzs ^ > % ^ l MCDzK^ffc 
^-h'J^A^^ITl 6 O £ C0MgT2i^MUfc o i£#:£}$£PU ^<Z)fl£# 

3-D ^MfrSrMIU fO^ttNMRTOiCiO 4 -t^*^- /3 — L 

- hl/3--^^ir-4 -i>^d;^>p hU^-—- bf (8 0%) M-fh7^ 
-if (2 0%) ^ts^t^M.^nrco 

pH3. 7) *^fl?bfc. ^^^^NMR^tffCAtl, -^(D^CD^fl^ 8 0 
r<DfiSfTl 7 ROTH NMR^^WfCctoTiil^b/c. 

A+t>^n>ts0^tt-^tfoT^fc. ^b^«sj^0tr B n 7B# 

^nviS^itst, ^£^*<7Mt;"£WfS£U ^ne.<75^^«7^> 

- 2 -ft)Vtf>m (<5h3= 7. 0 8ppm, Jh3,H4=3. 5Hz, Jh4,H5=1 

. 7 Hz, Jh3,hs=0. 8 Hz) > RTfimWi (<5h=8. 37ppm) tbT|W| 
^^^c. IC, 2-7JV7^fk H- 5 -X)l#>m (6 H 3=7. 1 3 p pm 
, 6h4=7. 5 2ppm, 6 cho= 9 . 6 0ppm, Jh3,H4=3. 5 Hz) t b 
T|^2nfc'>ficD/&#7^£bfco 
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fe v ?5it^/N°;i/y 0B2 5. 9) (2 5, 5 0, &.tf8 

CC) T2Btr B 1W (PHI. 5~7. 8) ^fcfflg (incubate) Lfc. ^<DM 

rt)\,zf<D8k7Mtmtfi.ft*<Dmkte. m^fcmmmm (sot) -ro^jifflsti 
\-t\iYu^^^ymmziE\tm (sen pm^m* 

(1) /C = KQ [H3O+] 

(2) k = /cq { 1/ (1 +K a / [H3O+] } 

(ph>2) •v±&tsttMBz-emiRmzm3k'r zztwe^Zo T^kv-x 
*v3mmu5. 5mg, 0. 0 2 5mM) $imo. o 1 uoimmm. 

(formiate)HffiM (pH3. 3, 27ml) «f"sSsJnLfc. JK#£ 3 PSKHSaEL 
Tco (0. 5ml) «I3ftl$nMMTS[0, ?K (5ml) TtfRLfc. 3t 

<DmW.&2 0 0-5 0 0 nmO&g^ia-rzliJ^Lfeo 7 5>-2-ji)l7$>m. ( 
A„ax=2 5 0 nm) ©Jgj^tt— ^J&fCtfco Tt^fc (/c = 0. 4 4 h->) . 'N 



16 V-v 



tt>&n>fk&<D&fommizr)WrMVtZ : f:)VWW.& (molar absorptivity)te8 

* V 3MM&<&0 (2. Omg, 3. 2 2 jti M) £zk (4. 8ml) (f»fc»»L/ 
fc 0 0. 6 m 1 <D2MmWt%.&0 . 6ml (DO. 0 2 M©»*7 >fi>ffi.£i U A 

(i2. o uM) & j t<Dmmz.mua\stt. 10^0. nmMoiMMAu 

^AWl 0 0ml OTK^^td^Ufc. ^©RMflES^JtflEW'KJ:?) 
^Lfc (3 5 0 nm, £ = 1 6, 6 6 0 ) . ^>iS>Wt^( *><Dm»mitt 
(3) 2Mn0 4 "+ 1 0 I-+ 1 6H+->2Mn2++ 5 I2+8H2O 

*/X*rttHMft/i;P^' (3 g, ffil6. 5) £0. 0 6MMIIi 

3W (pH3. 2, 2 5 0m 1 ) ff«Tl 0 0t:<D®ftT4ll#p B ^Sbfc. ^-fe> 
^O>iS0^2 -77>-*;l/3j?>KC«fcoTig^S3tO!lftiR (2 5 0 n 
m, £=8, 7 0 0) fc«fcoTii*bfc. >•> p >Bft£©£*te/W;7 1 

k g^fcO 7 Ome q?*5ii^Jj[Snft. jfflll/fc/V^OA y /t-ffi« 
1 0. 6T»ofc. 

*8**T fe € # & t^s-r * n t a . 

SfcKftf 6 

B5*R^ifii6^<KJTjRebfcfe v BfEg?«[^;i/^ (9 g, # y/1-ti5 5 . 3) 
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o. o 6^)V(Dmmmmmm <ph3. 2, 6oomn niootoin? 

oT^t^^OM (2 5 0 nm, £ = 8, 7 0 0) fc<fcoTji»Lfc. 

mmx~m&vfzxmtfiiiMW^)i7 doog, 1. 5) c 

3'JyHW ^T^^Lfco ®ii0pH$2m 1 <D&mm*mm-§r2>Z\ t\z£ 
0 3. 4©fflK:lHfpbfc. ClOck^ KbT4i;fcS»«* 1 0 OTCOfflanMBS 
Mfi^tfc. ^*-fe><j7n>m*cr>#3¥£2 -7^>-^;i/^>mtc = toT®^ 
§UV©M (2 5 0nm, £ = 8, 7 0 0) K«fcoTi£8fr bfc. Bfc^Snfc'S 
^-fe>^7D>mSOfi«/N°^y 1 kg3fcD54me q H £^fr#£tt, 

^nte/W:/©^1: 9 8%X$>-3fz. flftSLfc/W:/ 

(Dfjyrt— tiff & 6 . 2X&-z>fz 0 
EDTA Woo. 2%) fc«k«^u- Mb*, Mbfe/W^Rtf*^ 

fcfcrbTfrfrofco M^^v^A (A°;H/<D0. 5%) SSgje-ftSOtLT^ 
zkSMfc^HJ tfA (A°;py<7)l. 8%) &T)l>%V tvxm^tco um\Z9 

ox:x% m&mmui 8 ottx&itco *y/i-m, ma. aixefe* 

M^ffifn] (brightness reversion tendency) (pc-|) W&\stz/^)V7\Z 
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*1. Sf^ (0) t?SI6U^^/<*t«ISfe^'«;U7 p oi®^b# (P) icfcSgg 
&mz*j?zm&m (a) 





£S®H 2 0 2 


# fffi 






P c -gfc ; 








(Bl/g) 






0 




11.5 


1165 


49.7 




OP 


0 


9.3 


1125 


61.0 


2.5 


OA 




6.2 


1065 


49.9 




OAP 


2.1 


3.2 


980 


76.1 


1.1 



0 %^±fefg^o 

«#>J8 

*^e^3A*^5iSt^A';Uy (#yA-«15. 4) X^'J-CDpH/^3. 
0, 3. 5, X\Z4. 0 K^*«fc5C 5%0lg0iSl?fflIlfc. £<B«k"3K: 
UTMLfc A 0 1 5 Om 1 jjPJMgg 4" T 8 5, 9 5, 1 0 5 , RtX 1 1 5 

^ u fc o * y a-< her zsmm &mm\sft/vwz'o\,'>T&mLit. 

^t>^D>lM©I^(7)i'>tt6 Ome q/k gT, # y/t—flli© 6 . 3 

5 0 *;©«'>) R^fikjfi««f^BB (A+t>^n>iIg08O 
~9 5%®i'» ^«j^ta^S-&fefti»fc«toT«aj^'r* (»2H) . p 
H3. 0-3. 5T(t ^^-fe>^0>^©^«?5i^«^-0*^«lc:^#{Cjfi 
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So 

mm^m&vtzx/mmwtw^ji-? o. 3) mmmsizm 

^&£/*l^b^MJ^A<Z)mjt%«, **4. 3M0. 8T&ofco DED8 

wti:m<Di&mz, m%mn)\s7\z~D^T\%9 1. 1%, ^mm/^^-fiz-D^xiz 
95. 5%t&o£o fox, A+t>^n>ii0iiia o^e<^iR^*fg 

nZ/^)V7frZftZfttcz/-h<Dtt.3mO&m(iensi\e index) IBLTfVc^m&m. 
^(tear index)tt > IrJC^<7»— h-TlRjUTS-pfco 

mmm 1 0 

fe v M^A°;i/:/ (100g, #yA°— fl6 2 5. 9) £?K (3U7 h;p) 
-^Ufco !!7i#><DpH£ 1 . 5m 1 <D&mWi*mu-rZ> Z\£\Z£K> 3. 5®il; 
UtiiLfco :5 f~ LT4UfcStl$ 10 0 < C<£>2i.i^"C 2 . 5il11iLfc 

o '\^-fe>^D>^S<73^$: 2-77>-M#>tl;j;oTef5UV(i!)| 
iR(2 5 0 nm, £=8, 7 0 0) KcfcoTiil^Lfco Rfc^tlfc^-fe^ D 
>^*cO^*«A°;i/^l kgStD32me qX&Z>Z\ ttfstM-Zft. ^*l«A 
;i/^(D^\4 1 -fe>'j7D>^8©^:ao^9 5 % iCfiSLTWc, EDTA (A^;/ 
©0. 2%) \Z£Z>3rU—hit$:, 3 ^©ISO^lI/^P^^lLfcyt^ 
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m.2. ftmwt&'<ji<7(D&mmm (mg/kg) Kti-tzmum ca> 

Mfc (Q) <D%W 



mm 


ft 








22.0 


6.5 


36.8 


A 


10.7 


5.7 


2.4 


Q 


20.9 


0.9 


1.8 


AQ 


10.4 


1.3 


0.2 



<d m m <d # it s. cx*e h i*i \z <s * n & m * <d m m s. zt m m <d m&i z ^ tr % <d -e & -5 
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FIG.2 
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[3^ffiiE#] ww&m i 8 4 0k<n 8 $ i m 

[JStBB] 1 9 9 6^10^140 

1. W^X^IpI^^T^* Uttffi^=toT»!jibfc, 2 4J; DfgV^yA 
-ffi£^3iz;i/n-*A^:/£Mt-&;£feK:^T, MSB-tr^n-T.AVl/T' 

$J8 5-1 5 Ot:(DMST^2~5<DpHT^#&IWM3SU ir^n-T. 

=0. 5 e (10517/(T+273)-24) (^^T, T (*C) 
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